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MHEC AHLC WG FEHC HEEC WAL a0

WefFEEA 2 1034210 H 20 H 5 B2 HE - 1045 H 8 H
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AIHFEZ H BT R 12E F FLER TR B 35 B e 10l - B R SRS L B AR B D 2 AR BT A S S
HEZ B NABERERENE - RREAEERIRIIYI IR B S A 2 W - AR HHEEE - BEEE S - A R E T -
TR Z 7 BE4iE - FIH AP ZYM E4H 25 & 25 1 B /K R SO % 2908 2 BEPk » I0#EH 16S 1DNA £ 7
EL Sl DARESEE R S 57 > 4307 18 R ALEE B 47 Bk B1& Lactobacillus reuteri ~ Lactobacillus johnsonii ~ Lactobacillus

mucosae ~ Lactobacillus casei ~ Lactobacillus salivarius ~ Pediococcus acidilactici ~ Pediococcus pentosaceus 55 > i 4E&

BIAMSREME T > Bk 3-2 BAREHER KANERETD © BPk 5-1  x-1d-2 ~ x-1d-3° BABEZ B IUERNZME
Btk C1W2°-2 ~ CIW3 -2 BAREZIEM MPUERMZM: - \DRE S FRESHERETRES R EE 2 -
R« ALERE - AEEERL - BRRERTIE -

4

HRiZ8EHFEFFEAEE TSR 11 — 1358 1 AW ALE R E P BT FE 2 SE T FEE 30% DA E - e
SOEREIRE A AR R o ERUTARER BRI RN R B IS S5 (transmissible gastroenteritis, T.G.E.) ~
JATIE T (epidemic diarrhoea) ~ iRy 35 (rotavirus) K HAML (& > 2014) - 2013 FEEZE 2014 F24]) » TE2E L ([HESE
B AR E TR > SECREZE 900% » EEEISRERL » DURFEE - BNEE L2 ER -

PUEZRMEEATEDER MR EFENE R - N BAIS BRI E e SEY) T8 2 5ERs. 0 T BURINEEYI g B EL
WA 20 B T ER A B B DU EE M SR BT - BREATAE 2006 SE 2 M AL A ZM AT S 2 E RITER - &
EfRIBEIYHEE L > PrAdR AR HIE aBARNEN) - @R seRNMEEENI A REBCETED - 22 KHE B T HER
DIFHIET (K > 2014) o B ARNERITAEZRM AT S 2 A RICER > AFEEEYIERLRIIY 2 R NEER - REBENE
s EHEAEREEE Y A -

BEiat - mARMAERIAINY) - TiEE SN MAEYHEE T - A REHCERNDIREEE (1) B
BRER RIEEE R Q) HEUREH BN LA S E - ) EAEHBUREAZENEEY) > (4) LT RIR
RIZLZSANEEY) - HIL - SEFRNER - EHBEEENZESHEHIERIVEITE (Cho et al., 2011) -

I 22 faRe s i Kb a) - WAREE A AL BT EEY 2 MAEY) » XRARFEEES M LE G
BEE 2 —  HEEAHHGE T ASEMEYNER - R RET S ENEHEZ R © Chang er al. (2001) {E555H
G BTG ~ BEEE KBS EM: > Lactobacillus reuteri BSA131 » S HERET5E 2 x 10° 81 10° CFU/ TH 7 )4 HEZ /e
B - SEREUR IR S 56 I ERGHY B A Ea R o RS A4 & 2 (5 v 2 SR TR TR B (KRS N B (enterobacteria)
E# - de Angelis et al. (2006) BFE3ET S EATE  WEEMZNT 2 1% DL BB BEE] Escherichia coli ED36 ~ E. coli
PWD5 2 L&k Lb. reuteri 387 1 Lb. plantarum 4.1 > Wi#E— T T5E RS - SSRGS TR EFEEHE |
WEAREF} (Enterobacteriaceae) Z H % (de Angelis er al., 2007) o R » A5 7E B 7L B B 88 B8 e Rl ~ PRiaE
MEEENE - BERMZHELDRAHEREZ 2% BN e s L E S8 ABEM - FEREZY
B EBHEM
(1) TEURH B S B SRS 255 2231
Q) TTBIRREEZ B & ERRPTII T4 -

Q) (TEbt e Z B g s AT e E -
D ITEPtREZES -

(5) BT EE B R ERE IR BRI 2R £ -
(6) #EN/EE > E-mail © hiujj@mail.tlri.gov.tw °
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M A

Lo AR - BEAERESE (EnlERE LR 1 EER R ) ~ 23 (156 - A RSEH) ~ 583 (EEURA WAL 5 R
£5E - LD NFEALIFFE e B RAE ) S sfiisis (L5 ) AR E ARt -
L FLEREPRZ 78 ~ S0 RARREE AT

(@)

(ii)

(iif)

()

™)

FLERERIR 2 0l ~ BiZE Rl
BAFTEEERIG 3 - FEE NGBS TR R R 7 Hk ~ BREE(EZE - FEEL 10 g 5B L 90
g 2~ 0.85% SLINARUE SR E S E % > Bl 1 mLJE&RE A MRS IF&ER P& - FHUEIGER
MRS 5585 OB B — % - 4 L1e 2 AL - KR (1990) ~ Hardie (1986) k& Kandler and Weiss (1986)
it 2 Sy B A TR I -
1. WRSPREZBi%E - ISR EUAR R 1% - DU BB S0 R R AR B AR -
2. FESEFHMIONIE ¢ PR API 50 CHL E4H - #E17 49 TR RN < B - 7° 37CEE& - WAk 24
Je 48 /NI HIEE -
3. BERVEMME ¢ SR AP ZYM &40 HIEE R 19 MEE RSN » AR E 0520 KRk - BHERER]
HEEZE MRS -
4. GHS 16S rDNA JE [ R ERES -
(1) 16S rDNA Z£HY : {# ] DNA ZEE 45 B (A ¢ E4H (blood and tissue genomic DNA extraction miniprep
system, Viogene-Biotek Corp., Taipei, Taiwan) #E{TAHY o stEGH 1 mL fELH > B ER 1.5 mL fE 80
B TEZ0R T LA 7,600 rpm @0y 10 9388 - EBR FEREHEH o BRI 160 pL TE buffer )08
EIRSE T - FIIILA 40 uL JEFE K 100 mg/mL FAEBR G4 > 1t 37T C/ABRE S E 30 475  #2
Z A 20 pL Proteinase K Fz 150 uL FX buffer » 8K ZRE A 20 FM& > 7Y 60°C /KBRS E 40 475% » B
HOA 150 uL FX buffer i E NMEIEIRS) - BEEEEMIIA 200 uL SRS (isopropanol) B A B TEE T
QAL 2 2% > A 13,200 rpm B0y 2 o788 5 RFEREESHY 1.5 mL fEHE0E E 0 1A 200 uL EFEEAE
70°C Z S MK 0 BREL S 778 (% 0 FFLL 13,200 rpm B0 2 738 RFER 1R TS DNA B E R -20C
JKFERERH ] (Yeung et al., 2002) -
() FE MG H N FEBLE Fp o © By T RRABERIRERE . 7088 - BB EERE 16S rDNA 7 {R5F14: DNA 7 {F
Rt - ST LB BB R S [ 8f Jz 1512r (8f 5[+ FF¥1 : 5'-AGA GTT TGA TCC TGG CTC AG-
3" 1512r 5141 : 5'-AAG GAG GTG ATC CAG CCG-3") 41§ 16S 1DNA £ EERA B » SEE 2
DNA TERkgifbiz » DU GRS FEAE 1T DNA F BRIl BRI SuL RS DNA {E R f5AR »
A 0.5 uL dNTPs JEEE N=A, T, C, G) ~ 5 pL 10X B&HGHlEN 7 FESE DR ~ 0.25 pL DNA B4 - A
94°C » 30s ~ 55C > 30s Jx 70°C » 30s #1TIE - Rk BaPis V=T Efr ot EFATEZ &R E
H Basic Local Alignment Search Tool (BLAST, http://blast.ncbi.nlm.nih.gov/Blast.cgi) THEE 7> Genbank [L
HERZH7)
Mt Ee ek B © &% Zavaglia er al. (1998) J75% » BL 0.1 N HCL A 5> RllFE Rk is e 4s e 22 pH {H 2 K2 3 » HL
100 puL JE(CEDREEE 9.9 mL 2 A [E pH {H 2 BifE S & ER T - BN 37C IR 0~ 123 4 /)
B U NP7 R -
i RS B 5B © 2272 Toit et al. (1998) J57% » B 1 mL JELE TR & 0.3% FHEH LR 54 EEI 2 MRS
broth 1 » Bt 37CHEE - 73 AR 0~ 3 ~ 6 & 24 /NEFHIE R -
EREI 5214 (%) = (& 0.3% A-HEET 2 B8/ A S 4-HEE 2~ %) x 100
pigabatEn « BRI I SILHE0% (ferric thiocyanate method) JH7E FLEE B 2 Hi4(LAEST - 275 Shahzadi ez al.
(2011) J57% » BY 5 mL i HES AL{E201 (linoleic acid emulsion) » fj[I A 0.1 mL B3 K 5 mL 22 0.05 M i
LEETR (pH 7.0) » SRS A% BINEE 2 37 CHEE 96 /N\I% > 4 24 /NEFEY 0.1 mL Rtk SoR &% » (F i
A Z B ~ 30% ammonium thiocyanate ~ 0.02 M iron (II) chloride tetrahydrate » ¥RZ35%5) » FFE 3 47§18 HIE
ODyyy 2 EAE » HIAI#E4 (1% (inhibition of peroxidation %, TP%) = [1 — (EESLFY 500 nm B ) / (A7
HOER it PEfIEE Y 500 nm #YREAE )] x 100 - HIHIHEE BRI LA - Forbia bhEfus -
I EME s By @ 2228 Rammelsberg and Radler (1990) 7774 » A&\ 5 > H 25 |8 & £k &5 Escherichia coli
BCRC 10450 ~ Staphylococcus aureus BCRC 10451 ~ Salmonella typhimurium BCRC 10747 25 3 # » HUHIGAJE
WRNARFR - BVH Y HERFEREER L el FE IR E -
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A ZBUR M - (220 E Chang er al. (2001) 2 B3 575 » LA 6 mm 2GR ARSE (qualitative filter
papers, Whatman, Springfield Mill, UK) 43 BIIZH* 18 ¥k Lactobacillus spp. 7 AEEE R T » i EASEE I E
53 RZEHR Escherichia coli BCRC 10450 ~ Staphylococcus aureus BCRC 10451 J2 Salmonella typhimurium BCRC
10747 JE{EER > Tryptic Soy agar F - 7 [E]HG AT A4 224K 5E (30 g doxycycline / 30 g nalidixic acid) {F fy¥HHE
PR > 52 24 /N2 S AREE B 2 HER B S - sl DU Bl 2 A IME Ry AR R i AR RO 2 )
'}fl?_‘ o

it orth

SREGE R, — 4 M5 = (general linear model) #E7T5% 155747 (SAS, 1996) » DLig/INE 5 EH{H (least square
means) PR R IR 2 2254 0 P A/ 0.05 F10.01 1 - 73 IR R 722 SR S M

L

L FALBREPRZ T8 B R E

B | Eies A sl P IR 11 SRE—Eitk > BIREFERPRERE REKIREAHR - B &S 22MKEE

[ZFE > L APT ZYM E40 001 19 ffE 206N - HEERWFR 1 For o oA B8 5 BES 2 2 ALBRH R AR
HiElE Z DL 220055 > (HE HE/KEREZE (40 valine arylamidase ~ leucine arylamidase % ) RIFEME#ZEE - AlRfR
et B B S R RAE Sy FRERK B G 2~ TEFVE ) - S5 HE - SEAG9I5E 3 ol 27 pEALBRERHIE
HFE 5L APISO CHL ERRE E » fF 38 PREMSES RN AR E - BB H PR 2RI T H ERE R R
2 I8 BEALBEEE - o7 il Ry E BESL @ 1-1 ~ 2-3 ~ 3-2 2 5-1 Bk ~ EFEE B x-1d-2 ~ x-1d-37 ~ x-3.4w-2
x-4w-1 ~ LD-4w-1 F LD-8w-1 BBk ~ H 45 4> 8 > 1-2A ~ 2-1A ~ 3-2A K, 4-2B ~ (5 B 4 3 45 ¥ 2 CIW2-2 ~
CIW1°-2 ~ CIW2-2 &z CIW3 -2 FEEIFH#EI T12 48 2 16S tDNA JE 78 i R HAMRE SR 54T -

F 1L o | Bl Y AR RN
Table 1. Enzyme activities” of lactic acid bacteria isolated from feces of 1-week-old chicks
No. Enzyme CIWI-1 C1WI-2 CIW2-1 CIW2-2 C1W3-1 CIWI’-1 CIW1’-2 C1W2’-1 CIW2’-2 C1W3’-1 CIW3’-2
1 Control ND ND ND ND ND ND ND ND ND ND ND
2 Alkaline phosphatase ND 1 ND 1 ND 2 1 ND ND ND ND
3 Esterase (C4) 3 2 ND 2 2 1 1 ND ND 2 ND
4 Esterase lipase (C8) 4 2 ND 3 ND 1 ND ND 2 ND
5 Lipase (C14) ND 1 ND ND ND ND ND ND ND ND ND
6 Leucine arylamidase 4 3 4 4 3 4 4 4 3 4
7  Valine arylamidase 1 3 3 1 3 4 4 1
8  Cystine arylamidase 1 1 ND 1 1 1 1 ND 1 ND
9  Trypsin ND ND ND 1 — ND 1 1 ND ND ND
10 a-chymotrypsin ND ND ND 1 — ND ND 1 ND ND ND
11 Acid phosphatase 1 1 ND 2 1 2 1 4 1
12 Naphthol-AS-B1-phosphohydrolase 1 1 1 2 ND 2 1 1 ND
13 a-galactosidase ND ND ND 1 ND 2 ND ND ND ND
14 B-galactosidase ND ND ND 2 ND 3 2 2 ND ND ND
15 B-glucuronidase ND ND ND 2 ND ND ND ND ND ND ND
16 a-glucosidase ND ND ND 4 ND ND ND 1 ND ND ND
17 B-glucosidase ND ND ND 2 ND ND 1 1 ND ND 1
18 N-acetyl-p-glucosaminidase ND ND ND 1 ND ND ND ND ND ND 1
19 a-mannosidase ND ND ND 1 ND ND ND ND ND ND ND
20 o-fucosidase ND ND ND 1 ND ND 1 ND ND ND ND

"Number 0, 1, 2, 3, 4 and 5 indicate the concentration of 0, 5, 10, 20, 30 and above 40 nmol, respectively. ND, not detected.

AGERPRH APISO CHL =40 PR #R Z /Kb S PR U Ry TR E 2 4554 (Ozgun and Vural, 2011) - 24

AMEREE S > A LB e 52 MARRE - EYINGE R EETE bRt Z L reuteri ~ L. johnsonii
K L. mucosae FAGAAERLEM Z EE¥TERIED > B 5 REERBH > #5521 16S rDNA JEFrHil GenBank &} /EH
FPoILEES - J7 nIHERIFTIE 2 FiPk S 57 (Korhonen et al., 2007) - 18 FRFALFEE 2 AP #i7E &SR EL 16S rDNA EFLE
BIERARANFR 2 Fos » (£ 3 RALBRE (CIW1-2 ~ CIW2°-2 Kz CIW3-2) fiE T Z B FUAHTT - Hek 15
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PRALIEE 2% By L. reuteri ~ L. johnsonii 2 L. mucosae > #{ API50 CHL 40 7 45 R FE(E (L 1E K IR KA L& F
RE12 275 » Btk B oriEdfELL 168 rDNA JEFrLL g4 S 1 (Marroki ef al., 2011) -

2. FEEERZ APISO CHL E4H K 16S rDNA JE Bt E 45 R
Table 2. The identification of lactic acid bacteria by APIS0 CHL kit and 16S rDNA sequencing

Identification according to 16S rDNA sequencing

Strain No. Identification according to API profiles - - -

Closest relative Identity ~ Accession number
1-1 Lactobacillus salivarius Lactobacillus plantarum 99% FJ386491.1
2-3 Lactobacillus salivarius Lactobacillus reuteri 99% CP000705.1
3-2 Lactobacillus salivarius Lactobacillus reuteri 99% CP000705.1
5-1 Lactobacillus fermentuml Lactobacillus reuteri 99% CP000705.1
1-2A Leuconostoc lactis Lactobacillus reuteri 96% CP000705.1
2-1A Lactobacillus plantarum Lactobacillus johnsonii 99% FN298497.1
3-2A Lactobacillus plantarum Lactobacillus reuteri 99% CP000705.1
4-2B Lactobacillus salivarius Lactobacillus mucosae 97% EU728797.1
x-1d-2 Lactobacillus salivarius Lactobacillus johnsonii 99% FN298497.1
x-1d-3’ Lactobacillus pentosus Lactobacillus johnsonii 99% FN298497.1
LD-4w-1 Lactobacillus plantarum Lactobacillus reuteri 99% CP000705.1
LD-8w-1 Lactobacillus brevis Lactobacillus reuteri 100% CP000705.1
x-3.4w-2 Lactobacillus salivarius Lactobacillus mucosae 99% NR_024994.1
x-4w-1 Lactobacillus fermentum Lactobacillus mucosae 96% NR 024994.1
C1w2-2 Lactobacillus salivarius Lactobacillus casei 99% CP000423.1
CIW1’-2 Lactobacillus salivarius Lactobacillus salivarius 99% AY137589.1
C1w2’-2 Pediococcus acidilactici Pediococcus acidilactici 100% AJ305320.1
C1wW3’-2 Pediococcus pentosaceus 1 Pediococcus pentosaceus 100% CP000422.1

1L

B E LRV R FLEE R B = 734 > Pidoux er al. (1990) DL API 50 CHL p5 3 £ 4H 217 72 W L&D} B ¥
AGHIF DNA-DNA & S JE BLREAE B AR (type strain) AE7THES - 45 FLEH H A 2 TPRIY APL Z1 4 &R EL ¥ 2
99.9% MHFZ L.b. casei subsp.casei AlJE L.b. casei 7 FEXREERHA 9% 1 1% MR » EIMEL L.b. paracasei subsp.
paracasei B S 2 FTETE (54% 1 48%) 5 55 1 £k L.b. brevis ARG > HEL AP £ 40 &R ELLE 2 AHLL
FE By 79% » (HEBUEXE RRIEETS 7% > AF1 L.b. hilgardii 7 FEXEEERRTT 552 88% FH{L. » B R[EIfE R T

EPERE - AR Z B EEFERI - Bl sdE IR RfiiE RS I T FE -
T Bz Pt B
{cHE Kim et al. (2007) J77A5 TR AL B AR EIRFER R 2 MTEEEE ST > 7% pH 2 & pH 3 =254 T 2 ERSES

TOTRIFINTR 3 K 4 > ATHIARS R PTET 2 2 AR E S pH 3 ZREMEIRIE THARE > A 16 MR BEEIRIT
4 /NI 1% > B EURVDAE 1 log CFU/ML DA » @) & ESiE 10° CFU/mL » £ 4 /NI2{54 10° — 10° CFU/mL ; {HjR
PH 2 (GRS HI €t pl sk B HHOEAE T BB 1-1 ~ 1-2A ~ x-3.4w-2 » CIW2-2 ~ CIW2-2 F CIW3°-2 it
pH 2 FRIH 1 /NEHZ 26 P52 250 > 1 DAERE 2-3 ~ 5-1 ~ x-1d-2 ~ x-1d-3" 2 LD-4w-1 Z i fre J8FE » 7 pH 2
4 /NI RE | — 2 log CFU/mL #EE#H 10° CFU/ML » & 4 /NiF% {5 10* — 10° CFU/mL -

L. e R
WE B <2 et Ry e ALER R AEAE/ NG H SR BRI 2 — (Saarela er al., 2000) » ASABRETER IR A [F5E
IR ] Z HE BRI S22 AR A0SR 5 Fom > WA E R MRV R - BRI IEE QU I ESE RS

Iv.

IR 2-1A FAREEE 3 /NS 2 BN 2 M Ak (76%) 2 itk - WIEEEUR 4.6 x 10" CFU/mL > % 3 /NFF& {57 3.0 x
10" CFU/mL ; ZRE23 % 24 /NI HI DUERE 3-2 22 M e (30%) @ #EEEUE 1.0 x 107 CFU/mL » % 3 /\i%
#%A15A 3.0 x 10° CFU/mL » HZERE 2-3 ~ 3-2A ~ CIW2-2 J CIW3’-2 Z it M A 2 — 5% » HeR B FRRIE E
BB Ry BURL - UHE LD-8w-1 RIS i <214 -
bR wtv.

MRz SR EALERE T - FROTAE M Z BN E A - RUEMEE - BARICHIVET - BTG S e



FWE ORSE A B5E BiWmE BUTL MarE 182

BerEPI - EEGERREEALIEA - B BENEIRIGEEE (L5 AR (Shahzadi er al, 2011) - AGUERATIEE
Z AL FRRE PRI A R R R ] AR S ERGEROE 6 For - MIFIIFEBSLRAS > Foriia bt - 5
SRpTAEAZ 18 RALBREAE 24 /N ZHNHIB SALRE AT Z R 70% fof > Y 48 /NRFRITATEEE] 80% LA E H A Hik
PR LRE T EBIE R - B TR 3-2 ZHE(LRE A ERER LN - HEREREE R 72 /N ETIRS
2 M A ERAE R By 90% » THEE 2 96 /NEFRIFIHE (B TR 82 — 87% [ -

3. FLBREAE pH 2 BRELEIGR ER T A FIE B E 5 R (%)

Table 3. The survival rate (%) of lactic acid bacteria in PBS buffer with pH 2 after different incubation time
Strain No. Percentage of survival

0h lh 2h 3h 4h
1-1 100.00 0.00 0.00 0.00 0.00
2-3 100.00 77.14 68.57 6.71 6.86
3-2 100.00 66.10 64.41 0.75 0.25
5-1 100.00 88.24 76.47 4.71 2.35
1-2A 100.00 0.00 0.00 0.00 0.00
2-1A 100.00 13.53 17.05 1.14 0.65
3-2A 100.00 4.50 0.00 0.00 0.00
4-2B 100.00 39.17 0.00 0.00 0.00
x-1d-2 100.00 96.18 85.99 10.70 9.87
x-1d-3’ 100.00 61.06 33.63 3.10 1.59
LD-4w-1 100.00 61.11 23.06 2.36 1.67
LD-8w-1 100.00 85.23 81.82 21.59 0.00
x-3.4w-2 100.00 0.00 0.00 0.00 0.00
x-4w-1 100.00 14.90 10.39 1.09 0.13
C1w2-2 100.00 0.00 0.00 0.00 0.00
CIwW1°-2 100.00 4.00 1.93 0.17 0.00
Clw2’-2 100.00 0.00 0.00 0.00 0.00
CIW3’-2 100.00 0.10 0.05 0.01 0.00

4. FBREAE pH 3 BEBLEIGR @R A FEFE R E 25 ER (%)

Table 4. The survival rate (%) of lactic acid bacteria in PBS buffer with pH 3 after different incubation time
Strain No. Percentage of survival
Oh l1h 2h 3h 4h

1-1 100.00 80.22 49.45 21.98 14.29
2-3 100.00 98.11 83.02 77.36 66.04
3-2 100.00 96.74 60.87 58.70 57.61
5-1 100.00 78.13 76.56 79.69 70.31
1-2A 100.00 94.66 72.82 60.68 53.40
2-1A 100.00 70.00 48.00 37.00 26.00
3-2A 100.00 96.55 86.21 82.76 58.62
4-2B 100.00 94.29 90.00 60.71 57.86
x-1d-2 100.00 97.82 35.37 24.89 20.96
x-1d-3’ 100.00 83.06 43.72 33.88 32.24
LD-4w-1 100.00 83.46 82.05 79.49 76.92
LD-8w-1 100.00 94.12 82.35 76.47 35.29
x-3.4w-2 100.00 25.75 20.00 15.25 12.50
x-4w-1 100.00 82.66 66.13 49.19 35.08
C1w2-2 100.00 84.55 64.23 56.91 44.72
CIwW1°-2 100.00 93.55 74.19 5.71 2.23
Clw2’-2 100.00 71.43 59.29 48.93 33.21

CIW3’-2 100.00 69.09 29.09 9.82 6.73
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Table 5. Bile tolerance of lactic acid bacteria under different incubation time

Percentage of survival

Strain No. ot T o ah
1-1 90.00 29.41 8.81 0.04
2-3 82.49 71.00 16.24 2.15
3-2 86.19 55.91 50.00 30.00
5-1 44.92 33.43 5.26 0.64
1-2A 12.50 0.37 0.18 0.01
2-1A 90.91 76.67 10.16 0.59
3-2A 12.50 4.76 1.10 5.80
4-2B 49.81 35.36 4.38 0.49
x-1d-2 1.93 0.24 0.22 0.15
x-1d-3’ 52.33 40.00 4.51 0.22
LD-4w-1 55.56 50.00 4.55 0.00
LD-8w-1 0.13 0.89 0.13 0.00
x-3.4w-2 42.11 22.60 7.03 0.47
x-4w-1 54.55 1.69 0.23 0.00
Clw2-2 0.24 0.01 0.01 0.01
CIwW1’-2 7.36 0.87 1.26 0.41
ClwW2’-2 35.26 7.92 6.08 2.49
C1W3’-2 53.84 20.40 8.37 2.54

* 6. FURRE A FERPERE ZIFEE R

Table 6. Inhibition of peroxidation from lactic acid bacteria under different incubation time

Percentage of survival

Strain No.

Oh 24 h 48 h 72 h 96 h
1-1 0.00 72.60 83.81 90.59 85.42
2-3 0.00 69.83 83.94 92.75 86.44
3-2 0.00 72.12 83.42 83.33 82.92
5-1 0.00 71.03 83.94 92.44 86.20
1-2A 0.00 73.80 84.47 93.67 86.92
2-1A 0.00 73.32 84.21 92.59 87.34
3-2A 0.00 70.43 84.47 92.98 87.34
4-2B 0.00 72.84 83.62 93.06 87.63
x-1d-2 0.00 73.08 84.53 93.44 85.84
x-1d-3’ 0.00 73.80 84.60 93.44 87.69
LD-4w-1 0.00 72.84 83.94 91.82 86.08
LD-8w-1 0.00 72.00 85.78 91.82 86.26
x-3.4w-2 0.00 74.04 82.50 89.66 84.05
x-4w-1 0.00 75.00 85.12 91.82 85.36
C1w2-2 0.00 70.19 82.37 89.20 84.47
CIWI1’-2 0.00 67.19 81.85 88.12 82.97
C1w2’-2 0.00 72.00 81.19 87.35 82.74
CIW3’-2 0.00 70.43 82.11 87.35 83.21

V. G
18 PR ERA B ~ 251 L5 R ZINERE DA RAFE 7 Fr 0 BRE 3-2 2B e IitE > nfEREISZ a2
= TEIEIERIE R © BFE E. coli ~ S. aureus J2 S. typhimurium % T E LK 3-2A ~ 4-2B ~ x-1d-2 ~ x-1d-3” ~ LD-8w-1
Ko x-3.4w-2 Z {IERE 18855 » BT IR S mANH 4 R AE ) - HILE 4SRN n] S8 3R B 2 A0 E R Bl 2
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PR > HAHNEEE 2 FEK  ATREHIA SN/ R AT 23 A R 22 (bacteriocin-like) #7785 » R/ HLA I S RE G 5 M
FIF MR R 2 BE 1T (de Angelis et al., 2006) °

Taheri et al. (2009) % & > B2 5 ~ A0 RS f 5 R il 258 Y LI B > BRI S8 B2 EOFRH S, oyphimurium ~ .
Enteritidis J¢ E. coli O78 : K80 Z fIfHIAE J7 » &5 REH R R B < I 5E T AT BE & 0% pH (E 2 N B0 -
Oyetayo (2004) JR&& 30 %4 E 3 1 AT ETi5E . Lactobacillus fermentum 2P %f E. coli NCIB 86 ELHHIGHITEH » 28
i 77% S. aureus NCIB 8588 RIIMEHIHIZ R » HEEIAE i B 58 E A H 2~ FLEE B A HIf] E. coli BCRC 10450 »
{B¥%} S, aureus BCRC 10451 HIFEANHIIE FH 2 EEML 2 455 - Kizerwetter-Swida and Binek (2005) 5 » FHELHA A
AR B SO PR S SRR IR PR M B - LR R RE A H S R (RS R B (W< o oA By BRI R SRSC RS A IR 2 R AR
B ) o AEERGE FIN AT S R EAE EIRE A 2 AR P 2RGTRVEM A 2R alRe 2 ER il R &=
(bacteriocin-like) - [ B A ELLEHNHIFEF B 2 BE ) (de Angelis et al., 2006) - L2 W5 Al & AE A HIREED » AEHL
KPR AR P S (Ryan ez al., 1989) -

*7. AREHTEERIFEE Z DUEE T
Table 7. Antibacterial activities of lactic acid bacteria towards indicator pathogens

Strain No.

Inhibition of indicator pathogens
Escherichia coli BCRC 10450 Staphylococcus aureus BCRC 10451  Salmonella typhimurium BCRC 10747

1-1
2-3
3-2
5-1
1-2
2-1
3-2
4-2
x-1
x-1
LD
LD
x-3
x-4

Clw2-2

CIwW1’-2
C1w2’-2
CIW3’-2

+ +

A

A

A

B

d-2
d-3’
-4w-1
-8w-1
Aw-2

w-1

+ 4+ I+ o+
+ I+ I+ +

I+
I+

+ I+ I+ I+

e e e e e o B e e e e L B e s
[
[

+ o+ o+ +

! Symbols: +, large inhibition zone ( > 2 mm); %, small inhibition zone ( <2 mm); —, no inhibition zone.

VL

PUAE ZBUR MBS

sl PRI O TR [EIEA R 2 AR R T AR 2 LA R BURMERES - 2% 8 G55 T 18 MRALILHIE
A amoxycillin (25 pg) ~ ampicillin (10 pg) f% florfenicol (30 pg) ESEHEIT <2 M - E&E 4 2 HIHIE =] A5 20 mm » &
FE 40 mm DL EAEE S ERR 2-3 ~ 4-2B ~ LD-4w-1 FZ x-4w-1 %572 doxycycline 7 if sz i 5 R 2-1A ~ x-1d-2
Fz x-1d-3” 4 lincomyein 7 fif Z M » HIL=FERE By L. johnsonii ; Btk 5-1 ~ 1-2A ~ x-1d-2 ~ x-1d-3" ~ LD-
4w-1 ~ C1W2-2 ~ CI1W1°-2 ¥} neomycin 7 i Z M8 5 FRERE x-4w-1 ¥ nalidixic acid FELSN - HoA % &S At
ZM 5 BEE 2-3 ~ 4-2B ~ x-1d-2 ~ x-1d-3” ~ LD-8w-1 }% x-4w-1 ¥} oxytetracycline 7 [if 7 1F#5FE © MEE 5-1 ~ 1-2A ~
CIW2-2 ~ CIWI’-2 ~ CIW2’-2 ~ CIW3’-2 ¥ streptomycin Z i 2 ML o &5 & & ERE A B4 2R 2 Ui
I ERE x-1d-3° fHEEA E RS 7 AR EAREZMZEET] - MEk 5-1 ~ x-1d-2 ~ CIW2-2 ~ CIW3°-2
R4y B 5 A [ 2 i 2 EEEE M2 » Kaur ef al. (2002) $5 H A0 H ¥ 2 B-lactams (4l penicillins ~
cephalosporins f% carbapenems 2 ) ~ aminoglycosides ~ cephalosporins § quinolones EL G52 14%  Kheadr (2006) 5
HR AR v 4F 30 pg/mL nalidixic acid 1 {F)% > {HFE 25 pg/mL amoxicillin ~ 10 pg /mL ampicillin Fz 30 pg/
mL florfenicol B[ o AGRERE R AL B < IiAE R FT IR e BiE S AR R A REIT A ZER -
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8. UEPTAERBARRE ZEEE (mm)

Table 8. Diameters (mm) of the halos obtained from lactic acid bacteria against nine tested antibiotics

Strain No. Antibiotic’

AML AMP DO FFL MY N NA oT S
1-1 40 37 25 31 16 14 - 22 10
2-3 41 22 7 45 10 25 - 7 23
3-2 40 28 23 37 13 14 6 19 9
5-1 31 24 11 25 20 11 7 10 -
1-2A 31 27 13 29 19 11 - 12 8
2-1A 29 26 24 29 9 16 - 24 14
3-2A 32 30 11 34 12 17 7 10 13
4-2B 30 25 7 37 17 22 - 7 25
x-1d-2 27 22 14 31 9 10 7 9 13
x-1d-3’ 28 23 13 29 7 11 - 7 13
LD-4w-1 33 33 15 38 28 11 8 8 12
LD-8w-1 46 36 - 42 11 12 - - 18
x-3.4w-2 46 42 9 37 27 22 - 11 19
x-4w-1 46 34 - 45 12 42 40 7 10
C1w2-2 39 35 33 36 32 9 6 35 7
CIwW1°-2 40 35 37 36 35 10 - 36 8
C1wW2’-2 28 24 24 24 21 12 7 22 8
C1wW3’-2 24 21 20 29 28 13 7 21 7

" AML, Amoxycillin (25 pg); AMP, Ampicillin (10 pg); DO, Doxycycline (30 ug); FFL, Florfenicol (30 pg); MY, Lincomycin
(15 pg); N, Neomycin (30 ug); NA, Nalidixic acid (30 pg); OT, Oxytetracycline (30 pg); S, Streptomycin (10 pg)

W Em

AFCIERET ~ GRS ~ RS RS SR TP a2 38 PRALBE IR - WP 18 MRAETT R [EIMERERF I 2 73 #T -
GRS TERMEES  BR3-2 (L. reuteri) B EHEMBEEE KANEEEE T B 5-1 (L. reuteri) ~x-1d-2 (L. johnsonii) ~x-1d-3’
(L. johnsonii) BAAEHE > B8 i A it 2V 5 Btk CIW2°-2 (P, acidilactici) ~ CIW3’-2 (P. pentosaceus) BAHE JE
B PR - RES R EEM o AR Z s S EYE TR A MERE MR -
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Isolation and characterization of lactic acid bacteria

used as feed additives !
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Abstract

The objective of this study was to isolate the potential lactic acid bacteria strains with functional properties from
animal and further used them as feed additives to promote the benefit in the livestock production. The lactic acid bacteria
after isolation from intestinal canal of chicken, feces of chicken and pig were identified by API 50 CHL kits and 38 strains
were screened in the experiment. Eighteen isolated LAB strains with higher enzyme activities were further identified as
Lactobacillus reuteri, Lactobacillus johnsonii, L.b. mucosae, L.b. casei, Lactobacillus salivarius, Pediococcus acidilactici
and Pediococcus pentosaceus by full sequence analysis of 16S rDNA and screened for their probiotic properties. Comparing
the results obtained from 18 LAB isolates, strain 3-2 had high bile tolerance and antibacterial activity; strain 5-1, x-1d-2
and x-1d-3 had high low pH tolerance and antibiotic resistance; strain C1W2’-2 and CIW3’-2 had high bile tolerance and
antibiotic resistance. The findings in this study provided a strong basis for exploring the potential of animal LAB isolates to

be used in feeding as probiotic additives.

Key words: Lactic acid bacteria, Bio-feed, Functional properties.
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